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THE NUMBER OF GENERATORS OF THE ALGEBRA OF KAHLER DIFFERENTIALS
In this paper R denotes an integrity domain (i_.e. R is a commutative ring with unit without zero divisors), R is the field of fractions of R and A is an associative and commutative R-algebra with a unit and containing R as a subalgebra. The purpose of this paper is to find lower bounds for the number of generators of (A). In particular we show that for most algebras of real continuous functions the cardinal of any set of generators of i?^(A) is at least that of the real numbers. This is in contrast to the A-module of derivations of A in A, Der_ (A,A) , which is the dual of K i?^(A) and is zero for A -Cp(X) (algebra of real continuous functions on any topological space X).
(1) Definition of nCp). Let p be a prime ideal of A such that pH R = 0 and let k^ be the field of fractions of A/p Cwhich is canonically isomorphic to the residue field of the local ring Ap). We define then n(p) as the degree of transcendence of the canonical inclu- , we obtain that the left map is an isomorphism (because .Q^CR) = 0) and the right map is an epimorphism, which is also an isomorphism whenever the characteristic of R is zero. -a77 - In these hypotheses any set of generators of A) has cardinal at least that of the real numbers.
Proof. The idea for this proof is taken from theorem on page 173 of [2] .
Let f6 A satisfying (a), (b) and (c) above and choose a family of positive real numbers (r^)^ which are taken to be ^-linearly independent and with I having the cardinal of the reals. We show now that r.
the functions (f ) are R-algebraically independent and this completes the proof by using proposition (6). The numbers s^ are clearly nonnegative and distinct because whenq ever s^ -s^, we have r i^r L ki~nk = 0 and so, the r being Q-lii-1 nearly independent, n^. -n^ Ci-l,..,,q). Thus k -k .
-379 - such that f-»-for is an isomorphism from C X' onto C X (see R R Theorem 3.9 page 41 of [2] ). The space X' is the quotient of X by the equivalence relation x~ x'-t^-f(x) -f(x') for all f 6 C_X (i.e. R it identifies points that cannot be separated by real continuous functions). X 1 is endowed with the weak topology with respect to the family of maps jf:X'--RjfreCp (X)j where r:X --X' is the canonical map_. We say that X' is the completely regular space associated to X. is at least that of the real numbers.
Proof.
It is clear the existence of a function f 6 C°°(X) such that is positive and f(X) has nonempty interior. Then we apply theorem (11) since f 1 " is also C°° for all r>0 since we are away from zero. Then <f> is an isomorphism if and only if X consists of a finite number of points, and then both £R(C°°(X)) and A (X) are zero.
Proof.
It is an easy consequence of (14-) and (15) 
